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{54) METHOD FOR RES TORINO TIGHTNESS OF CASINO STRINGS 
(57) Abstract: 

FIELD: ott and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
strings and Improving tts efficiency. According: to method, rone of disturbed tightness of casing 
string is covered from inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 ci. 
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(57) Abstract- 

M3o6pCTTHMc othdchtch k oonacTH pe&JO&Tno-BsannnpxiHHbDC patSor h HaLnpaaneiio Ha noBbanmiEe 

S^eSTHBHOCTH. CVTb IE»6pCTCHHH: CXI0C06 aaKJIOTaCTCH B ncpOlpblTHH 30HM HCPCpMCTH^HOerH o&aflBoft 
KQnOHHbf H3HVTPH lUiacXWpCM B3 flC^OpMHpyekK»l Tpytibl, B3T0T0B7ICHH0ft B3 TCPUOlOTaCTtNHDrO 

uaTcpnana, Hanpnuep najnortmcBa, a H36fatT0tZB0e flaanetnie co^anr 3a ewer paenmpesMsi 
caMopaaorpeBanoiercot b caiJopacrnKpna^erocji uarepHsuia, Kanpauep. CMTB - chock b3boctkoboh pfui 
ropHwx h 6ypoBbix pa6oT. Koropbn* aanoJiHflnoT xpytfy B3 TepMonnacTH<utui *> uaTtpaaria nepen 
nepexpfciTKeM 90Hbi HcrepMennBOCTH otfca^HOH xwiohhw. 2 3 ji. fnu. 1 rafin. 
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Description [Onacanac ■3o6pcTCHMH): 

H3o6percsKe othdcxtch k oGnacra pcMOBTBo-B30JiHDaoBBbfx pa6or (PHP), a hu c hho k cnoco6aM 

BOOCTBBOEtteHHH rcpUfiTH^HOCTK o6ca^HbOC KG7I0HH. 

HsBocren cnoco6 eoocTaBonncHHH repuenraiocTB o6csl^hux kqhohh, BK/uuwaxxiuiA cnycx kojighhw 
BacocBO-KO Mi ipea so phmx TpytS (HKT) bhxc HBTcpeana HapymtHBH oocaABoft kojiohhm. saxa^HsaHiie 
Tax n o a « ) » y n i gro pacreopa b HKT npa oTxpurou 3arpy6H0M npocrpaflcrrae, noRbcu HKT Bbnne 
pactserooro ypoBBn TaMnoHapyiotnero pacTBopa b cxbeukbhc, npoflaBrnroaiiHe xawoioHHpyiomcro pacreopa 
3a ooca^Hyio xojioHHy npH 3axpuTow aaTpytfHow npocrpaacTBe [I]. 

HcRocrraTKH aHanora saxjBDTOOTOi b tom, wto, Bo-nepsux, npOflasKa TaxmoBupycmcro pacreopa b 
saxonoHBoe npocrpaHCToo BoaMoxHa Tonuto nqn bmooxhm Hs&jrtramjw ^aancHHCM, rto Hc6c3onacBo Ana 

DjOTOCTHOCTH OCTSJIbHOft laCTH OOCS^BIOA KOJIOHHM, BO-BTOpfalX ycaflOTOOCXH TaUBOBBpyiOnBDC 

uarepHanoB pe3yjraraTHBHOCTfc onepanxfl ae npcBbnnacT 50%. 

HaaDoraee C tppxbm k B3o6pgrt gm o no Texraraecxoll cyrnpocra Hanwrroi cnooo6 ycTaaoexa nnacrefpH b 
BHTCpoane BXTtpCM gnwaocra o6can^ofl ko/iohhm nyren ncpcxpfamoi 3obm aercpMCTHHHOCTB aaHyrpa 
xmacTbipeu H3 Mrranjnracxoa Tpy6bi c nocncfiynmjsu ec pacnrapeflaeM 3a cwt coqffa mp i B36brro*tHoro 
AaBTieaatt (2|. 

HgffocraTO K b3boctboto cnooooa saKjoomarrcH b tom. vro rniacrwpb BbuaumcH H3 uerajuia, a aro He 
no3oo7i»cT warcpaan nnacrbipH ^xasnxBarrb B CEBmicra Tpctnjray b o6c^fB30H kojiohhc 

3a^axia saxjnraaercH b noBfaaneHaa s^cethbhocth peM0BTH0-K3Q7imB30HHbix pa6or npa oAHOspeMeHHou 
CBiixeHEH TpyAooaTpar. 

nocrraaneKBaH 3a«a^a AocTHraercH tcm, uto b cnoco6e, BKioonammspu nepexpuTKe 30Bbi HcrepueTHTOocTH 

o6caAHWX KQTTOHH H3HyTpH nJiaCTbCpCM, BbOXQTXRCHHMW B BB«C ^«fropMHpyCMOA Tpy6faT, pacmHpCHHC 

nnacrbipn no Boefl ppstot nyrcu coa^aHHH H36brro^Horo ^aanenHH, b xaqecree ^e^opwupycuofl Tpy6bi 
ncnora>3yjoT Tpy6y B3 Tqmonnaei i m ao ro Ma-rcpaana, a K36wtomhoc flamcHHc coo^aioT 3a ctct 
pacBmpcBHH cauopasorpcBaionicrocH h pacnmpHKHneroca vcaxcpHajia. KoropbCM sazrojnunor Tpy6y H3 
TepMonna cm**Hut o Marepaana nepCR ncpexpuTHCM 30Hbt BercpMCTBMBOcTH o6cajn30H kojiohhu. B xaHccTBe 
TcpMonnacTOTHoro MaTepaana ncnom>3yioT no/BOTBJieH, a b KawecTBt caMopaaorpeBaionyrocg h 
caMOpacanapCTonyrocH MaTepaana acnonbsyioT CUTE - cmcci> B3BccTK0Byx> Aim ropmox h 6yposbix pafior. 

CHTB npHMggaxrr. raaBHHM o6paooM, npa paspymrBHH npo^mboc xpynKHx uaTepisajios (cKanbHbie nopqnbi). 
6 CT 0BHM X a xcnc3o6cTOHHbix HsnenEft, krvthhux SHa^ox, jjnn «o6wmh npapa^Hor>o EaMHH. Oh 
npeRcT&HTiHrr oooaft nopomKoo6pa3Hb<a gg r opw a h Bes3puBoonacHi>ol MarepHan, p^ancnHH c bo^oh 
n^cjioqHyx> p*^w^w> (pH 12). npa cucanraaHKH noponnia CHTB c boaoh oopaaycrcH cyonaaam (paocwaH 
cucscfc), KOTopaH, GyRyvm. sajnrra b nmyp. encnasHbot b o^bCRre, ncpntmamzu. paopymanoo, c tc^chhcm 

BpCMCBH CXBttTblBaCTCR, I B e pff CCT, OBHOBpCMCBBO yBCnEHBBaRCb B oCTjCMC yBCnH^CHHC o6*bCWa - CJI^BpTBHe 

rv^paTaqHH eomhohcbtob, BXon^nqKX b cocraa CHTB, npHBOAHT k pa3BHTiDo b mnype ranparaABOHHoro 
naaneHBH (6onee 40 MTIa). riofl pj&CTBweu rvpparaupaimoro jiaantaaa b Tuie o6b«tTa pa3BHBax>TCH 
HanpJDRCHHH, BpgBOABBBie k cto pa3pymcHHio 13]. 

EcnH cycnciKJHio CHTB sa/mrb b *rpy6y H3 TepMOiuiacnraioro waTcpwana. to ccrt» ira uaxcpHajia, 
pa3MHr^ajon^eroc5i npa BarpeeaHBH* 3arepueTB3MposaTt> kohbu, to ucpc3 13 ^ Ha*aaerca peaxnHH c 
BbiAcncHiicw Tama h pacntHpcHHcw CHTB. Tcima bw^cjihctcji AOcraro^iHO. vro6bi pasorpcrb Tpy6y no 110 - 
120%, a aro Bbnne Tenncparypij, npa xoropoft, HanpHMsp, oonamDicH pa3MHr^xaercfi a npoRBUner 
DOBboncHHyiD TexyqecTb. Tpyoa yBCJiHUHBarrcH nHaiarrpe 6c3 paspynieaHH. a b cny^zae cc 
npcTnsapBTejBaHoro cnycxa b cxaaaany b aoay Htrtp umnaa eru o6ca«HoA kojiohhu c BarHix»f 
npmxKuacTCfi x o6caHHott kqjiohb^, TtpuQWiacrmauA Marcpaan npoaaxaeT b cbbd^ khm Tpemaey a nocne 
OKOHaaaaa pcaxnaa a aopMana3anaa To-raeparypbi 3aTBcpAcsacT a o6ecnc^HBacr aaAcacayK) a307iflnHK> 
DPB pcam cB aB b o^canaoa kojioshc. 

TIpKMcp pcanasanaa. npqpmoKHM. tto aa rny6aHe 400 m 9xcnnyaTauaoHHaa xanoHHaHaaMCTpoM 146 
c TOjnuxHoH ctcsok 8 uu auser Tpdnaay nncpaHofi 2 uu a Anaaoft 2 m. 

Bcpyr nonadrancHOByjo rpyoy a^hbob 4 u c aapyzmriii naaiceTpou Ha 2 mm mthwht BHyrpcHHcro 
AKaMcrpa oocaABoa kojiohhu b aarcpBane HcrcpMmwHOCTH (t.c 128 mm) a TomnwHoa ctcbok 6*8 mm. 
3axvxymax>T hhtkbkb xohcx^ Tpy6. Potobrt cycneHoax) CHTB, psm iero 6cpyr 100 xr noponma a 30 n 
TexHBvecxofl bohu. Cycnooino 3amaBas>T b nanaaraneBOByKi Tpy6y. repMerasapynT BepXBHfl Koneq, Tpy6 a 
Ha xojioHHe HKT ana Tpocax e xpyfSy cnycxaJOT b 3ony hct^pmcth^ihocth o6caAHofl kojiohhu. 

Mepc3 1.5 i HammacTCH peaxuaa a npoacxoAHT paoorpca a pasAyaaKac nanaaTancaoBon Tpy6fai snnorb 
A/ia GonpaxocKOBcaaH co cTcaxaMa o6canHoa xonoaabi. Bonce Toro, nocKOJUasy waTCpwan Tpy6bi 
pa3MHT«icH r oh npoHHKaeT h b TpcnBfay, TaRHM o6pannM AonomarrenbHO ec repM e t njap yer. 



BEST AVAILABLE COPY 



RU 2105128 CI 

riOCJIC OKOHUaHHH pCAKUEX, KOTOpaH IXpOTCK&eT 0,5 - 1,0 H, CSBUKHHy OCTSLBTIfDOT B DOKOC BE 4 - 5 «X JJflH 

BoocTaBOBneHUH TCMmpaTyp" n 3aTeepACBainiH raymynuicHODoft Tpytiu. 3arew ao/iOBHy HKT ann 
Tpocscs, na KOTopux nnacrupb 6fctn cuymcH b csBaxxBy, nofpMi/ajvr Ba noBepxHocn*. B cKBaacnBy 
cnycKajor KonoHHy 6ypH7ibHbix Tpy6 c uanora6apHTHUM Typtiooypou. acjiotou unn tfreoofl ■ pa36ypnBuor 
repMcn pa p y Mim p e yanw a cqnepxxivioe noniOTKJicHOBaft TpytSbi. Kanoimy oypgnbHbix TpytS myymwRBor. 
npcrH3©ofl r HT oapcocoBsy o6ca^Kofl KonoHKbi corvxacso ^cftCTBymz^EM HBCTpyicqjiHU- 

npcsiMyn^DCTBa npennaraeworo cnoco6a ocnoobiBaxxrcH Ha. tom, irro noBpesKflesHe b o6ca^BOft kohohhc 
H30jmpyercH Gonet uaflcmno 3a wct npo&HXBoaeas&i Marepaana nnacrupfl o cs«m khh Tpennmy. X Touy 
kc imacTbrpb H3 cnHTcimtccKoro Marcpnana ^onroBcaHec, Tax Kas he no^BepxcH soppo3HH. 

H c t othhkh KH^opManjm: h EnameBsro B.A., YMCT6aca B.T. CnpaBoqHHX wacrepa no KansnuJibHowy 
peuamy cxbukbh. M., He^pa, 1985. c.163. 

2. ABTopcsoe CB^eTenbCTeo N 1601330, CCCP, kji. E 21 B 29/10, 1990 - npoTonm. 



3. MHCTpyKHRH no npHUCHcmoo cmoch H3BCCTKOB0fl ^ih ropHboc h oypoBboc pa6or (CUTE). M3«. AO 
"CrpoftMaTepBajibi", 7 c. 
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Claims [Qopuyna H3o6pctchhh]: 

1. C00006 BoocxaBoancHHH rqpMc npm ocTM o6ca£Hux kgjiohh, EKjnottajompft nepespbrnse aonu 
sercpMeTOTHocrra H3Hyrpn nnacrbipeu. BbaKxnRCHHbOi b bhrc flofcopuHpycwoft Tpytibi, a pacampesBe 
nnacTbipH no Bcefl ajthht nyrcw ctappHBsi msShtrwaaro jjaaneHHM. oTJmtiaratp&CB to*, *rro n Ka^iecTBe 
^c4wpMKpycwofl Tpy6fa( ncnomoynr rpytfy m TepuonnacnPiHoro uaTepaana, a M36fcnwBoc jjaBneHHe 
coc^axrr sa cmcx paccmpcsHH caiiop a3 o r pe Ba x»qyroca h cauopacrnHpflxxxtcrocfi uaTepmuia. KoropbD* 
aancjiHHsoT rpytSy to -rep worm acnrcnoro uaTepHana nepe^ nepespbrntew 3oabi hctcpuctwhocth o6ca#Hoft 

KOJTOaHU. 

2. C&D006 do n.l, oTJnraaraaHttcH tcm, tto b sa^ccrse TepMoanacnwraoi t> MarepHana acnamoynT 

noiDDTBTieBi 

3. Caoa>6 no nn.l m 2, or/nFuuon^rilcH Ten, «rro b KauecTBC cauopaaorpesajon^crocH h 
caigyacmHpHMi i^ erocg warepnana rnnmntywrr CHTB om K38ccTKOBy» jyiH ropaboc a oypoBbcc pa6or. 
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Drawing(s) [MeprexH]: 

XapaKTepwcTMica CW"E 



XapaicrepMCTMKa 


3HaMeHwe 


1. BoAO-CMeceBoe oTHoweHHe cycneH3MM 


0.3 


2. Pacxofl nopoujKa Ha 1 m 3 o&beMa, t 


1.8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. ri/iOTHOCTb cycneH3MW, r/CM 


1,8 


5. BpeMn Havana peaioiMM rwApaTauMM npM 




TeMnepaType 20-25°C, mhh 


okoho 90 


6. TeMneparypa caMopaaorpeBaHMn, °C 


6onee 100 


7. CqenneHne ksmha c Tpy6o&, MFla 


5.0 


8. ConpoTMBJieHHe kbmhh cfewibTpaqHM boaw, MPIa 


6onee 60,0 


9. flaBneHwe npw pacuivipeHHM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2], 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self- expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3], 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 !4 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from X A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 



4 




transperfectItranslations 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 

Dallas 

DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345 C1 

RU2039214C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179 C1 

RU2105128C1 

RU2108445C1 

RU21444128C1 

SU1041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575A 

SU 1 250637 A1 

SU1 295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 

SU 001627663 A 

SU 1659621 A1. 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 | TEL 713 650^440 FAX 713 6S0-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and tor the Sute of Texas 

My commission expire* 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




